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Design Guide Worksheet  
As outlined in the Design Guide Tip Sheet, each step of the design process for a DC Microgrid 
contains a variety of options and choices based on project features, available products and 
available power. The key to developing the most efficient and valuable design is in maximizing 
the function of all components to provide sustained, long term, reliable performance. This 
worksheet offers a checklist in a fill-in-the-blank style approach to quantifying all potential 
components to achieve the desired performance goals. Note that with the vast and growing 
assortment of available products combined with the fast paced evolution of new products and 
technology, it is not practical to have every device referenced in this worksheet. This worksheet 
is intended as a guide to introduce you to the essential components and concepts that DC 
Microgrid technology offers and how they connect with one another.  
 
This Worksheet Will Be Customized To Your Specific Project Features and Requirements  
 
Core Criteria / Data  

 
CC1 – Define Area / Space To Be Served  
Note: For larger projects with multiple or complex space or area types, it would be appropriate to 
develop separate worksheets for each space or area.  

A. Overall Name / Title of Project:  

_______________________________________________________________________ 

B.  Name(s) / Brief description(s) of project area / space: (if more than one area, describe 

each)  _________________________________________________________________ 

C.  Dimensions & Sq. Ft. of project area(s): (if more than one area, provide dimensions for 

each area)  ______________________________________________________________ 

D.  Overall Sq. Ft. of Project  __________________________________________________ 

 
CC2 – Determine Features and Capacity of AC and DC Power Sources  

A. Available Capacity of AC power to serve total project area:  
Source Name / Description: _________ 
AC Volts  _________ AC Amps  _________ Watts  _________ Phase _________ 
Other AC Features / Notes: _________ 
 

B. Available Capacity of DC power Source 1 to serve total project area:  
Source Name / Description: _________ 
DC Volts _________ DC Amps _________ Watts 
Other DC Source 1 Features / Notes: _______ 
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C. Available Capacity of DC power Source 2 to serve total project area:  

Source Device Description: _________ 
DC Volts _________ DC Amps _________ Watts _________ 
Other DC Source 2 Features / Notes: _______ 
 

D. Additional Power Source Notes / Features: 
______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 
Consolidated Total AC and DC Power Sources – Available Capacities  

Total AC Power: Voltage ________ Amps ________ Watts ________ Phase ________ 

Total DC Power: Voltage ________ Amps ________ Watts ________ 

 
CC3 – Define DC Lighting and Device Types  
Note: The intent of this section is to establish general lighting and device selection criteria. 
Specific fixture and device quantities, details, lamp types, performance characteristics, etc. will 
become defined in the Design Development phase of the process.  
A. ☐ 24VDC Lighting  
��� ☐ Office use light fixtures  
��� ☐ Cubicle based task lighting  
��� ☐ High Bay / Industrial use light fixtures  
��� ☐ Exterior parking lot lighting:  
��� ☐ Exterior building / signage lighting:  
��� ☐ Other: ________________________________________________________________ 
 
B. ☐ 24VDC Powered Devices  
��� ☐ Ceiling or High Bay fans  
��� ☐ AC / DC modified power receptacles for plug in DC devices  
��� ☐ Cameras  
��� ☐ Speaker systems  
��� ☐ Controls  
��� ☐ Other: ________________________________________________________________ 
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CC4 – Determine if a 24VDC Energized Ceiling is to be Used 

☐	 YES  ☐ NO      ☐ In select areas: ________________ 

 
Design Development  

DD1 – Develop Lighting / Device / Ceiling Plan  
A. If a suspended grid ceiling, (energized or not), is to be used, a Reflected Ceiling Plan for 

each space or area must first be developed.  
B. Develop a lighting and device plan based on the area(s) to be served. Fixtures and 

devices are to be selected based on common engineering standards regarding 
performance and code criteria (watts /sf, foot candle illumination, etc.) For applications 
utilizing a grid ceiling, fixtures and devices are to be selected to mate with the DC 
energized ceiling grid system. For use with an Armstrong DC FlexZone® energized 
ceiling grid, all devices need to be fully compatible with that system and the EMerge 
Alliance® 

Standard.  
C. Note: Within this section, there is a condensed summary of available lighting fixtures and 

devices available as of the publication date of this Design Guide. For complete, up to date 
descriptions of currently available fixtures and devices, please refer to 
www.emergealliance.org to locate websites for the EMerge Alliance® members.)  

D. Based on the lighting and device plan, the following represents a description of final DC 
light fixtures to be utilized:  
1 Fixture Type 1 general description: ______________________________________ 

Brand: ________________________ Model: ________________________ 

Volts: 24    Watts: ______ Amps: ______ Lamp type: ______ Lamps / fixt. ______ 

2 Fixture Type 2 general description: ______________________________________ 

Brand: ________________________ Model: ________________________ 

Volts: 24    Watts: ______ Amps: ______ Lamp type: ______ Lamps / fixt. ______ 

3 Fixture Type 3 general description: ______________________________________ 

Brand: ________________________ Model: ________________________ 

Volts: 24    Watts: ______ Amps: ______ Lamp type: ______ Lamps / fixt. ______ 

4 Fixture Type 4 general description: ______________________________________ 

Brand: ________________________ Model: ________________________ 

Volts: 24    Watts: ______ Amps: ______ Lamp type: ______ Lamps / fixt. ______ 
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5 Fixture Type 5 general description: ______________________________________ 

Brand: ________________________ Model: ________________________ 

Volts: 24    Watts: ______ Amps: ______ Lamp type: ______ Lamps / fixt. ______ 

6 Fixture Type 6 general description: ______________________________________ 

Brand: ________________________ Model: ________________________ 

Volts: 24    Watts: ______ Amps: ______ Lamp type: ______ Lamps / fixt. ______ 

7 Additional Lighting Fixture notes / clarifications: 

____________________________________________________________________ 

____________________________________________________________________ 

____________________________________________________________________ 

  
E. Based on the lighting and device plan, the following represents a description of final DC 

DEVICES to be utilized:  
1 DC Device Type 1 general description: _____________________________________ 

Brand: ________________________ Model: ________________________ 

Volts: 24    Watts: ______ Amps: ______  

2 DC Device Type 2 general description: _____________________________________ 

Brand: ________________________ Model: ________________________ 

Volts: 24    Watts: ______ Amps: ______  

3 DC Device Type 3 general description: _____________________________________ 

Brand: ________________________ Model: ________________________ 

Volts: 24    Watts: ______ Amps: ______  

4 DC Device Type 4 general description: _____________________________________ 

Brand: ________________________ Model: ________________________ 

Volts: 24    Watts: ______ Amps: ______  

5 DC Device Type 5 general description: _____________________________________ 

Brand: ________________________ Model: ________________________ 

Volts: 24    Watts: ______ Amps: ______  
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6 DC Device Type 6 general description: _____________________________________ 

Brand: ________________________ Model: ________________________ 

Volts: 24    Watts: ______ Amps: ______  

7 Additional DC Device notes / clarifications:  

____________________________________________________________________ 

____________________________________________________________________ 

____________________________________________________________________ 

 
DD2 – Develop Controls Plan  

A. Based on the lighting and device plan, select appropriate control devices and systems 
to operate all DC lighting and device components. Note that in many cases, a single 
control device will be able to operate many DC lighting and device components.  
(Note: For complete descriptions of available control components and systems, please 
consult websites for the EMerge Alliance® member products.)  

B. Develop a Controls plan based on the DC lighting and device components to be 
operated. This plan will specifically define which DC fixtures and devices are to be 
operated by which specific controls.  

C. Based on the controls plan, the following represents a description of final CONTROLS to 
be utilized:  
1 Control Type 1 general description: _______________________________________ 

Brand: ________________________ Model: ________________________ 

Volts: 24    Watts: ______ Amps: ______ Other: ___________________ 

2 Control Type 1 general description: _______________________________________ 

Brand: ________________________ Model: ________________________ 

Volts: 24    Watts: ______ Amps: ______ Other: ___________________ 

3 Control Type 1 general description: _______________________________________ 

Brand: ________________________ Model: ________________________ 

Volts: 24    Watts: ______ Amps: ______ Other: ___________________ 

4 Control Type 1 general description: _______________________________________ 

Brand: ________________________ Model: ________________________ 

Volts: 24    Watts: ______ Amps: ______ Other: ___________________ 

NEXTEK DIRECT COUPLING DC MICROGRID DESIGN GUIDE WORKSHEET 6



 

NEXTEK DIRECT COUPLING DC MICROGRID DESIGN GUIDE - 9/10/12 2
5  

DIRECT COUPLING®
  

DC MICROGRID DESIGN GUIDE 

24VDC EMerge Alliance® Version 

5 Control Type 1 general description: _______________________________________ 

Brand: ________________________ Model: ________________________ 

Volts: 24    Watts: ______ Amps: ______ Other: ___________________ 

6 Control Type 1 general description: _______________________________________ 

Brand: ________________________ Model: ________________________ 

Volts: 24    Watts: ______ Amps: ______ Other: ___________________ 

7 Additional Controls notes / clarifications:  

____________________________________________________________________ 

____________________________________________________________________ 

____________________________________________________________________ 

 
DD3 – Develop Power Distribution Plan 
At this point in the Design Development process, you will now have the connected load data for 
all the device types and the capacity of the available AC and DC sources. From this data, you can 
now develop the appropriate power distribution system to serve all selected devices.  
To determine the appropriate distribution system, the first step is to establish summary 
calculations for total available power and total connected loads. The following form provides an 
initial outline to use this data to achieve the final engineered solution. 
To facilitate the eventual development of an efficient power distribution design, it is appropriate 
to prepare a plan drawing that indicates specific locations for all AC and DC power sources on 
an individual basis.  
 
CONNECTED LOAD SUMMARY – 24VDC:  

24VDC Light Fixture Load – All fixtures:  TOTAL WATTS _________  
24VDC Devices Load – All Devices:  TOTAL WATTS _________  
24VDC Controls Load – All Controls:  TOTAL WATTS _________  

 TOTAL CONNECTED LOAD – ALL 24VDC LOADS _____________  
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Establish Total Quantity of Power Server Module (PSM) Units  
The process of determining the appropriate quantity of PSM units involves a coordinated 
process of load connections, distance from device to PSM and how much spare future 
connection capacity to account for. It will be necessary to use both load information and floor 
plan / layout data to finalize the quantity and location of PSM units. This process involves the 
following steps:  

1 Determine how best to arrange connections of all 24VDC devices so that no single PSM 
connection is greater than 95 Watts. (For some fixtures or devices, it will be possible to 
connect multiple loads together and still remain below the 95 Watt per channel limit.)  

2 Based on plan / layout arrangements of devices, confirm that all 24VDC loads can be 
connected within the EMerge Standard specifications (maximum of 30 feet – see 
Standard for wire size requirements), including the routing of cabling in both vertical and 
horizontal paths. (Note: Nextek Ceiling Fans may operate acceptably at a further distance 
from the PSM. Consult with Nextek if the need to locate Nextek fans is beyond the 
EMerge Standard cable guideline.)  

3 If an energized ceiling grid is to be used, determine if connections are to be made to the 
top bulb, the bottom track or both. This will establish capacity and number of required 
channels for the PSM units.  

4 Determine how many spare PSM channels are to be initially kept unused to accommodate 
future system growth or flexibility.  

 
Once these steps are achieved, the final result will be a PSM layout plan that defines where the 
PSMs are to be located and what becomes connected to each PSM channel. Depending on the 
assortment of devices connected, it may be appropriate to develop a condensed ‘panel schedule’ 
for each PSM. Once the PSM plan is completed, the next step will be to determine if the PSM’s 
are to be powered from an AC or DC source.  
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DD4 Development of Initial Cost / Budget  
Once the initial design of power distribution components and selection of devices is established, 
it will usually be appropriate to prepare a prebid cost estimate for the full installed system. At 
this point in the process, this estimate procedure would essentially involve establishing unit price 
costs for all components, then estimating installation labor.  
While each project and each area of the country will produce different labor rates, the process of 
developing a final cost will generally be based on the following format:  
Note: if you are viewing this document in Adobe Acrobat, the Per Unit and Total fields will 
automatically compute. 
 
DC Fixtures, Devices and Controls **  

Fixt. / Device 
Description 

Matl /unit 
in $ 

x Labor/unit 
in $ 

= Per Unit 
in $ 

x Qty = TOTAL 

1   x  =  x  =  
2  x  =  x  =  
3   x  =  x  =  
4   x  =  x  =  
5   x  =  x  =  
6   x  =  x  =  
7  x  =  x  =  
8  x  =  x  =  
9   x  =  x  =  
10   x  =  x  =  
11  x  =  x  =  
12   x  =  x  =  

Total Fixtures / Devices / Controls  
  
PSM Units (Per each power Input type as noted) **  

Fixt. / Device 
Description 

Matl /unit 
in $ 

x Labor/unit 
in $ 

= Per Unit 
in $ 

x Qty = TOTAL 

208-240VAC in  x  =  x  =  
277VAC + Auto 
Trans in 

 x  =  x  =  

208-240VAC + 
Alt DC in 

 x  =  x  =  

Total PSM Units  
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PSM Unit Cables (One cable per each connected channel – potential different 
lengths) **  

Fixt. / Device 
Description 

Matl /unit 
in $ 

x Labor/unit 
in $ 

= Per Unit 
in $ 

x Qty = TOTAL 

208-240VAC in  x  =  x  =  
277VAC + Auto 
Trans in 

 x  =  x  =  

208-240VAC + 
Alt DC in 

 x  =  x  =  

Total PSM Cables  
  
Energized 24VDC Ceiling Grid System **  

Ceiling 
Description 

Matl /unit 
in $ 

x Labor/unit 
in $ 

= Per Unit 
in $ 

x Qty = TOTAL 

  x  =  x  =  
  x  =  x  =  
  x  =  x  =  

Total Ceiling  
 
Power Distribution Components **  

Component 
Description 

Matl /unit 
in $ 

x Labor/unit 
in $ 

= Per Unit 
in $ 

x Qty = TOTAL 

Main AC Power 
Panel 

 x  =  x  =  

AC distribution 
components* $______ x  $______ =  $______ x  _____ =  $________  

 x  =  x  =  

AC/DC 
Rectifier(s) 

 x  =  x  =  

  x  =  x  =  
  x  =  x  =  
  x  =  x  =  

Total Power Distribution Components  
Subtotal – Fixtures / Devices / PSM Units / Distribution  

Estimate Contingency (15%)  
GRAND TOTAL – FULL SYSTEM  

* dedicated to feed DC PSM or AC/DC Rectifiers  
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** Note: While this estimate process will produce a complete system cost, it should be noted that 
a comparable system design using AC power would be similar in cost. For a discussion of the 
costs of AC and DC systems, please refer to the Financial Discussion section of this Design 
Guide.  
 
CC5 – Secure Design / Budget Approval  
Once the overall design, functionality and cost issues are defined, it is anticipated that your 
primary management or ownership representation will expect an opportunity to understand the 
system scope, provide comments and an eventual approval. During this process, certain aspects 
of the system design, function or components may become altered. The end result of this review 
and approval process will be your Final Design.  
 
 
 
IMPLEMENTATION  

IM1 – Prepare Detailed Construction Drawings / Specifications  
Once the Final Design is approved, the Engineer of Record will prepare detailed construction 
documents consisting of Drawings and Specifications. Included within this Design Guide is an 
assortment of sample CAD symbols and drafting standards developed to support these new 
technology DC devices. In general, while the symbols and nomenclature used to document DC 
systems are unique, the actual drawing content is intuitively similar to AC designs. In fact, it is 
intended that both AC and DC components can be shown on the same drawings to illustrate how 
they coordinate with, and in some cases connect to, each other.  
In addition to the drawing content, within this Design Guide, there are sample specifications for 
the assorted DC fixtures and devices. It is intend that the specifications provided offer a solid 
initial starting point for engineers to craft the final specifications.  
 
IM2 – Bid Package 
Once the construction documents are complete, they will be released as a bid package to allow 
contractors to provide priced solutions for the system as designed. The DC portion of the work is 
intended to be bid along with the AC portion of the work for any given project. The contracting 
community will initially need some clarifications during the bidding process. Each component 
manufacturer will have resources that will be available to address questions or RFI’s and provide 
price and availability support during the bidding process. These manufacturer contacts are 
available through their respective websites, or refer to the EMerge Alliance® 

website for 
additional contact information.  
 
IM3 – Permits 
Construction documents are to be sealed by the Engineer of Record, then submitted to the local 
municipality for permit processing. Since AC and DC systems are essentially based on similar 
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conduit, wire and device architecture, the drawing review process will be familiar to plan 
reviewers.  
The only sensitive issue that may arise with some designs will involve the UL listing status of 
some DC devices. As of this date, most DC fixtures and devices are UL listed, with more listed 
on a weekly basis. For project components not yet fully listed, each manufacturer will be able to 
provide the UL status for those specific fixtures or devices. For the vast majority of components, 
this will not be an issue.  
Refer to the NEC Code / UL Listing Overview section of this Design Guide for more 
information on this issue.  
 
IM4 – Procurement  
The procurement process is facilitated through each manufacturer’s distribution and dealer 
networks. Each manufacturer will have specific personnel on staff to assist with pricing and 
purchasing for their respective products and direction to appropriate dealers and suppliers. These 
contacts will be available through their respective websites.  
 
IM5 Construction  
The construction process for DC systems is very similar to AC systems. Installation of wire and 
devices will be very familiar. Contractors will quickly become comfortable with the DC system 
components. Each DC device will ship with specific manufacturer’s printed instructions for 
proper installation and operation. The true value of the coordinated family of EMerge Alliance® 

Registered products is that they provide a plug-and-play experience for initial installation and 
future alteration work.  
 
  

NEXTEK DIRECT COUPLING DC MICROGRID DESIGN GUIDE WORKSHEET 12


	Text1: 
	Material 1: 
	Labor 1: 
	Unit 1: 0
	Qty1: 
	Total 1: 0
	Text2: 
	Material 2: 
	Labor 2: 
	Unit 2: 0
	Qty2: 
	Total 2: 0
	Material 3: 
	Labor 3: 
	Unit 3: 0
	Qty3: 
	Total 3: 0
	Text4: 
	Material 4: 
	Labor 4: 
	Unit 4: 0
	Qty4: 
	Total 4: 0
	Text3: 
	Text5: 
	Text6: 
	Text7: 
	Text8: 
	Text9: 
	Material 5: 
	Material 6: 
	Material 7: 
	Material 8: 
	Material 9: 
	Labor 9: 
	Labor 8: 
	Labor 7: 
	Labor 6: 
	Labor 5: 
	Unit 5: 0
	Unit 6: 0
	Unit 7: 0
	Unit 8: 0
	Unit 9: 0
	Qty5: 
	Qty6: 
	Qty7: 
	Qty8: 
	Qty9: 
	Total 9: 0
	Total 8: 0
	Total 7: 0
	Total 6: 0
	Total 5: 0
	Material 10: 
	Labor 10: 
	Unit 10: 0
	Qty10: 
	Total 10: 0
	Total 11: 0
	Material 11: 
	Labor 11: 
	Unit 11: 0
	Qty11: 
	Total 12: 0
	Material 12: 
	Labor 12: 
	Unit 12: 0
	Qty12: 
	TotalFDC: 0
	Material 13: 
	Total 13: 0
	Labor 13: 
	Unit 13: 0
	Qty13: 
	Total 14: 0
	Material 14: 
	Labor 14: 
	Unit 14: 0
	Qty14: 
	Total 15: 0
	Material 15: 
	Labor 15: 
	Unit 15: 0
	Qty15: 
	TotalPSM: 0
	Material 16: 
	TotalPSMCable: 0
	Total 16: 0
	Labor 16: 
	Unit 16: 0
	Qty16: 
	Total 17: 0
	Material 17: 
	Labor 17: 
	Unit 17: 0
	Qty17: 
	Total 18: 0
	Material 18: 
	Labor 18: 
	Unit 18: 0
	Qty18: 
	Text10: 
	Text11: 
	Text12: 
	Material 22: 
	Material 23: 
	Material 24: 
	Labor 22: 
	Labor 23: 
	Labor 24: 
	Unit 22: 0
	Unit 23: 0
	Unit 24: 0
	Qty22: 
	Qty23: 
	Qty24: 
	Total 22: 0
	Total 23: 0
	Total 24: 0
	Text19: 
	TotalCeiling: 0
	Material 19: 
	Total 19: 0
	Labor 19: 
	Unit 19: 0
	Qty19: 
	Total 20: 0
	Material 20: 
	Labor 20: 
	Unit 20: 0
	Qty20: 
	Total 21: 0
	Material 21: 
	Labor 21: 
	Unit 21: 0
	Qty21: 
	Text20: 
	Text21: 
	Text25: 
	Text26: 
	Text27: 
	Material 25: 
	Labor 25: 
	Unit 25: 0
	Qty25: 
	Total 25: 0
	Material 26: 
	Labor 26: 
	Unit 26: 0
	Qty26: 
	Total 26: 0
	Total 27: 0
	Material 27: 
	Labor 27: 
	Unit 27: 0
	Qty27: 
	TotalPDC: 0
	Subtotal-All: 0
	15percent: 0
	GrandTotal: 0.001
	15: .15
	Final Final: 0.001
	dud: .001
	CC1B: 
	CC1A: 
	CC1C: 
	CC2A2: 
	CC2A1: 
	CC1D: 
	CC2B1: 
	CC2B2: 
	CC2Bamps: 
	CC2Bwatts: 
	CC2Bvolts: 
	CC2C1: 
	CC2C2: 
	CC2Cvolts: 
	CC2Camps: 
	CC2Cwatts: 
	CC2Avolts: 
	CC2Aamps: 
	CC2Awatts: 
	CC2Aphase: 
	CC2ACphase: 
	CC2ACvolts: 
	CC2ACamps: 
	CC2ACwatts: 
	CC2DCamps: 
	CC2DCwatts: 
	Check BoxCC3A1: 
	0: Off
	1: Off
	2: Off
	4: Off
	5: Off
	6: Off
	7: Off
	8: Off
	9: Off
	10: Off
	11: Off
	12: Off
	13: Off
	14: Off

	CC2DCvolts: 
	CC3A: 
	CC3B: 
	Radio ButtonCC4: select
	CC4T: 
	DD1D1W: 
	3: 
	0: 
	1: 
	3: 
	2: 

	1: 
	1: 
	2: 
	3: 
	0: 

	2: 
	1: 
	2: 
	3: 
	0: 

	0: 
	1: 
	2: 
	3: 
	0: 


	DD1D1: 
	1: 
	2: 
	3: 
	0: 

	DD1D1B: 
	1: 
	2: 
	3: 
	0: 

	DD1D1M: 
	1: 
	2: 
	3: 
	0: 

	DD1D5: 
	1: 
	2: 
	3: 
	4: 
	5: 
	6: 
	7: 

	DD1D6: 
	1: 
	1: 
	0: 
	1: 
	2: 
	3: 
	4: 

	0: 

	3: 
	1: 
	0: 
	1: 
	2: 
	3: 
	4: 

	0: 

	2: 
	1: 
	0: 
	1: 
	2: 
	3: 
	4: 

	0: 

	4: 
	1: 
	0: 
	1: 
	2: 
	3: 
	4: 

	0: 

	5: 
	1: 
	0: 
	1: 
	2: 
	3: 
	4: 

	0: 

	7: 
	6: 

	CC2D: 
	DD7: 
	DD1E6: 
	1: 
	0: 

	2: 
	0: 

	3: 
	0: 

	4: 
	0: 

	5: 
	0: 


	DD2CO: 
	1: 
	2: 
	3: 
	0: 

	DD2C1: 
	1: 
	2: 
	3: 
	0: 

	DD2CB: 
	1: 
	2: 
	3: 
	0: 

	DD2CM: 
	1: 
	2: 
	3: 
	0: 

	DD2CA: 
	1: 
	2: 
	3: 
	0: 

	DD2CW: 
	1: 
	2: 
	3: 
	0: 

	DD2C5W: 
	DD2C5O: 
	0: 
	1: 

	DD2C5T: 
	0: 
	1: 

	DD2C5B: 
	0: 
	1: 

	DD2C5M: 
	0: 
	1: 

	DD2C5A: 
	0: 
	1: 

	DDE7: 
	DD2C7: 
	DD3: 
	0: 
	1: 
	2: 
	3: 0

	DD2C5watts: 
	blocker: 


